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I Groundwater Sarnpl ing and Analysis P l a n  

In response to 40 CFR Part 265-91, Groundwater Monitoring System. 

A. The Rocky F l a t s  Plant has a groundwater monitoring system capable 

of y i e l d i ng  groundwater samples f o r  'analysis. The locations o f  the 

monitorlng wells are shown i n  Figure 1. 

1. Monitoring well 1-66 i s  in s ta l led  hydraul ical ly  upgradient 

from the l i m i t  o f  the waste management area. 

148 feet deep and suff ic ient to y i e l d  samples that arc! 

This  well i s  

a representative o f  background groundwater qual ity  i n  the 

uppermost aquifer near the f a c i l i t y ,  an! 

not affected by the f a c i l i t y .  
'I 

b. 

2 There are 16 monitoring wells i n s ta l led  hydraul ical ly  down- 

gradient a t  the 1 i m i t  of the waste management area. 

Monitoring wells 2-66 and 3-66 are 146 feet and 153 feet 

deep respectively 

l e s s  than 50 feet deep. 

ensure detection o f  any s t a t i s t f c a l l y  s i gn i f i can t  amounts 

o f  hazardous waste or hazardous waste constituents that 

could migrate from the waste management area t o  the uppermost 

b 

The remaining 14 monitoring wells are 

Their number, locations and depths 

aquifer. 

8. The Rocky Flats Plant has three surface Impoundments-solar 

evaporation ponds, and two series o f  holding ponds. These 

surface impoundments are sh&-<ln Figure 7 ,  The solar evaporation 

ponds are used to store p&ss waste water contajning hazardous 

materials. The holding ponds store laundry process water whxh 

- I 
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does - not contain hazardous  materials The holding ponds a r e  

a l s o  used as emergency containment f o r  the so l a r  evaporation 

ponds. 

boundary l i n e  east o f  monitoring wells 1-81 and 2-81. 

boundary l i n e  circumscribes the three waste management components 

The waste management area i s  described by an imaginary 

The 

C. All monitoring wells are cased in a manner that maintains the 

integr ity o f  the monitoring well bore hole 

casing diameter, type, and depth o f  the monitoring wells a t  the 

Rocky F la t s  Plant. The casings on all wells a're perforated and 

packed with gravel o r  sand to enable sample col lect ion a t  depths 

where approprlate aquifer  flow zones ex i s t  

Table I shows the 

, 
I 

The annual space 

above the sampling depth 

contamination o f  samples 

has a weather-tight cap. 

i s  sealed with cement grout to prevent 
I 
\ 

and the groundwater. Each well a l so  

The following i s  a response to  CFR 40 Part  265.92, sampling and analys is  

A. The Rocky F la t s  Plant co l lec t s  and analyzes samples from the 

i n s ta l l ed  groundwater monitoring system. The Rocky F l a t s  Plant 

w i l l  expand and consol idate monitoring procedures necessary t o  

const itute a groundwater sampling plan. The plan w l l l  be kept a t  

the f a c i l i t y ,  and include procedures and techniques for: 

1. Sample Collection - These are  outlined in Rocky Flats Plant 

Water Sampl ing Procedure EA-S-3. These procedures and 

techniques are in accordance w i t h  "Procedures Manual for 



Rocky F l a t s  
Well No 

1-66 

2-66 

3-66 

1-60 

2-60 

3-60 

4-60 

5-60 

6-F3 

3-71 

5-71 

6-71 

17-74 

18-74 

1-81 

2-81 

3-81 

TABLE I ROCKY FLATS KIMITORIF'G 'JELLS 

Casing 
0 1 arne t e r  Type 
( inches)  

Ga 1 van 1 zed 
i r o n  

II 

I I  

II  

II 

II 

II  

II 

II 

6 steel  

6 steel  

4 p l a s t i c  

6 plast ic  

6 p l a s t i c  

6 P vc 
6 ?VC 

6 PVC 

Depth o f  Hel l  
Bei ow S u r f  ace 
--(feet)' 

148 

146 

153 

23 

30 

30 

30 

30 

30 

30 

22 

2a 

16 

7 

20 

20 

20 



2. 

3.  

4. 

9. The 

1 .  

2. 
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Groundwater Monitoring a t  Sol id Waste Disposal Faci'T I t ie s , "  

EPA-530/SW-611 , August  1977, Section 6.2.1. 

Sample Preservation and Shipment - This will be included i n  

the above sampling procedure. 

accordance w i t h  the recommendations under Sections 6.4 and 

The technique will be i n  

6.5 i n  EPA-53O/SW-611 

Analytical Procedures - This i s  outlined In the "Health Safety 

and Environment Qual i ty  Program Plan." The procedures are i n  

accordance w i t h  the methods o u t 1  ined i n  "Methods for Chemical 

Analysis o f  Water and Wastes," - EPA-600/4-79-020, March 1979. 

C h a i n  of Custody - T h i s  w i l l  be included in Procedure EA-S-3 

i n  accordance w i t h  the basic guidelines under Section 6 2 3 i n  

I 

EPA-53O/SW-611 
'i 

Rocky Flats P lant  will determine the concentration o r  value o f  

Parameters characterlting the suitability o f  the groundwater 

as a drinking water supply, as specffied in Appendix 1 1 1 ,  

40 CFR 265. 

Parameters establi  shing groundwater qual i ty 

a. chloride 

b. iron 

c. manganese 

d, phenols 

e. sodturn 

f. sulfate 



3 Parameters used as  indicators o f  groundwater contamination 

a PH 

b. specific conductance 

c. total organic carbon 

d total organic halogen 

C 1 For a l l  monitoring wel ls,  the Rocky F la t s  Plant w i l l  

establ ish i n i t i a l  background concentrations or values o f  

a l l  parameters specified i n  paragraph (6) This w i l l  be 

done quarterly 

2 For each o f  the indicator parameters specified i n  para- 

graph (b) (3), a t  leas t  four replicate measurements will 

be obtained for each sample and the i n i t i a l  background 

art thmetic mean and variance w i l l  be determined by pool ing 

the rep1 icate measurements f o r  the respective parameter 

concentrations o r  values in samples obtained from upgradient 

wells during the first year. 

I 

D. After the f i r s t  year, a l l  monitoring wells w i l l  be sampled and 

the samples analyzed with the following frequencies. 

1. Samples collected to indicate groundwater 

w i l l  be analyzed a t  l e a s t  annually. 

2. Samples collected to indicate groundwater contamination 

w i l l  be analyzed a t  l e a s t  semiannually 

E Elevation o f  the groundwater surface a t  each monitoring well w i l l  

i 



11 Groundwater Qual 1 ty Assessment Program 

I n  response to 40 CFR Part 265 93, Preparation, Evaluation and Response 

A. The Rocky F la t s  Plant has 17 groundwater monitoring wells which can 

be sampled to determine 

1 Miether hazardous waste o r  hazardous waste constituents have 

entered the groundwater These groundwater nionr toring we1 1 s 

are described i n  the response to Part 265 91, Groundwater 

Moni toring Sys tern 

are approximately 150 feet deep 

located west of the Plant and the other two are located down- 

stream of the so la r  evaporation ponds. The so l a r  evaporation 

ponds are used to store process wastewater p r i o r  to treatment. 

The remaining 14 monitoring wel ls  range from 7 to 30 feet deep 

and are located downstream o f  the so l a r  evaporation ?ends and 

downstream from the holding ponds. 

store surface runoff, eff luent from the sewage treatment plant 

(sanitary waste) and excess pu r i f i ed  water from the P lant ' s  

advanced sanitary waste treatment (Reverse Osmosis) f ac i l  I ty . 

Three o f  the groundwater monitoring we1 1 s 

One o f  the 150 foot wells i s  

The holding ponds are used to 

The Rocky F la t s  Plant routinely analyzes samples from the 17  

groundwater mni t o r i ng  we7 1 s. Therefore, the necessary equip- 

ment, personnel, and laboratory f ac i t  t t i e s  are available to 

determine whether hazardous wastes have entered the groundwater. 

2. The rate and extent o f  the migration of the hazardous waste i n  

the groundwater. This will be determined by examining the 
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hydrologic and hydrogeologic relationships a t  the Rocky F la t s  

Plant 

described i n  detail  in a report by T Hurr (USGS Open F i l e  

Report 76-268) Combining the information i n  t h i s  report with 

f i e l d  techniques, the rate and extent of the migration of the 

hazardous waste i n  the groundwater can be determined The 

f i e l d  techniques would include direct measurement of ground- 

water f 1 ow By measuring the groundwater fl ow, and if necessary, 

d r i l l  ing additional wells, any hazardous wastes that have entered 

the groundwater could be traced 

The hydrology o f  the Rocky F la t s  Plant has been 

1 1  

3 The concentrations o f  hazardous waste or hazardous waste 

constituents i n  the groundwater This w i l l  be determined by 

sampling and analys is  o f  water i n  the groundwater monitoring 

we1 1 s 

I 

B. For each indicator parameter specified i n  40 CFR Par t  265 92(8)(3), 

the Rocky F la t s  Plant w i l l  calculate the arithmetic mean and variance, 

a t  l e a s t  four replicate measurements on each sample, fo r  based on 

each we1 monitored in accordance with 265 92(0)(2)  and compare these 

re su l t s  with i ts in1 t i a l  background arithmetic mean. 

C 1. If the comparisons of indicator parameters f o r  the upgradient well 

show a sfgnif icant increase (or  for  pH a decrease) Rockweil Inter- 

national w i l l  submit t h i s  information to the Oepattment o f  Energy 

(DOE) as part  o f  the Annual Environmental Report, and call such 
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information to the attention o f  the DOE with reference io 

pertinent DOE orders and 40 CFR 265 94(A)(Z) i i .  

2. If the comparisons f o r  down gradient wells show a s i gn i f i cant  

increase (or f o r  pH a decrease), the Rockwell Xnternational 

w i l l  obtain add1 tional groundwater samples from those wells, 

s p l i t  the samples i n  two ,  and obtain analyses o f  all additlonal 

samples to determine whether the s i gn i f i cant  difference was a 

resul t o f  laboratory error 
I 

D 1 If the analyses performed under paragraph C ( 2 )  confirm a 

s i gn i f i cant  increase (or  for  pH a decrease), Rockwell International 

w i l l  provide written notice to the DOE within seven days o f  the 

date of such confirmation - that the Rocky F l a t s  Plant may be 

affecting groundwater quality. 

\ 

2.  Within 15 days a f te r  the notif icat ion under paragraph (D)( l )  the 

Rockwell International w i l l  develop and submit to the DOE a 

spec i f i c  plan, based on the outl ine required under paragraph (A) 

and ce r t i f i ed  by a qua l i f ied  geologist  o r  geotechnical engineer, 

for a groundwater qual ity  assessment program a t  the Rocky F l a t s  

Plant. 

3. The plan  to be submitted w i l l  specif iy: 

a. The number, location, and depth of wells; 

b.  Sampling and analytical methods for those hazardous wastes 

o r  hazardous waste constituents in the Rocky F la t s  Plant. 
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c Evaluation procedures, including any use of previously 

gathered groundwater qual 1 ty information. and 

d. A schedule o f  implementation 

4 Rockwell International w i l l  imp1 ement the groundwater qual 1 ty 

assessment plan which s a t i s f i e s  the requirements of paragraph 

(D)(3) and, a t  a minimum, determine 

a The rate and extent o f  rnigratlon o f  the hazardous waste 

o r  hazardous waste cons ti tuents i n the groundwater, and 

b The concentratlons o f  the hazardous wa3te o r  hazardous 

waste constituents in  the groundwater 

5. Rockwell International w i l l  make the f i r s t  determination under 

paragraph (0)(4) as soon as technically feas ib le ,  and within ! 
15 days after  that determination, submit to the DOE a written 

report containing an assessment o f  the groundwater qual i ty 

6 

7 .  

I f  Rockwell International determines, based on the resu l t s  o f  

the first determination under paragraph (0)(4) that no hazardous 

waste or  hazardous waste constituents from the f a c i l i t y  have 

entered the groundwater, then the indicator evaluation program 

w i l t  be reinstated. 

S f  the Rocky F l a t s  Plant determines, based on the f irst deter- 

mination under paragraph (0) (4)  that hazardous waste or 

hazardous waste constituents from the f a c i l i t y  have entered 

the groundwater, then- 

___ _____ 
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il Determ7nations required under (0)(4) would continue to  

be made on a quarterly basis. 

E Unless the groundwater i s  monitored to satisfy the requirements of 

(D)(4), a t  least  annually, Rockwell International w i l l  evaluate the 

data  on groundwater surface elevations obtained under 9265 92(E) t o  

determine whether the requirements under 9265 91 (A) f o r  locating 

wells continues to be satisfied. I f  the evaluation shows that 

9265.91 (A) i s  no longer satisf ied,  Rockwell International will 

modify the number, location, or depth of the mdnitoring wells t o  

b r i n g  the groundwater monitor ing system i n t o  compl lance w i t h  this 

requ 7 remen t. 

In response t o  40 CFR 265.94, Recordkeeping and Reporting 

A. Unless the groundwater i s  monitored t o  satisfy the requirements of 

§265.93(0)(4), Rockwell International will 

1. Keep records of  the analyses required in  265.92(C) and (0). the 

associated groundwater surface elevations required i n  9265.92(E), 

and the evaluations required i n  !j265.93(B) as required by the 

DOE* 

2. Report the following groundwater monitoring information t o  the 

DOE: 

a. During the f irst  year when i n 1  t i a t  background concentrations 

are being establ ished f o r  the f a c i l i  ty: 

values o f  the parameters l i s t e d  i n  §265.92(8)(1) for each 

groundwater monitoring well w i t h i n  1 5  days a f t e r  completlng 

concentrations or 



r 
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each quarterly analysis RockLrell International r r i l l  

separately identify f o r  each moni tor ing  well any parameters 

whose concentration or value has been f o u n d  t o  exceed the 

maximum contaminant levels  l i s t e d  i n  40 CFR Parts 264 and 

265, Appendix I11 

b Annually concentrations o r  values o f  the parameters l i s ted  

i n  $265  92(6)(3) for each graundrrater monitoring well ,  along 

with the required evaluations f o r  these parameters under 

$265 93(5) The Rocky Flats  P l a n t  w i l l  identify any s igni f i -  

cant differences from i n i  t i a l  background f o u n d  i n  the 

uogradient wells ,  i n  accordance w i t h  3265 93(C)(1) 

information w i l l  be submitted t o  the DOE as part  of the 

Annual E n v i  ronmental Monitor ing Report 

As a part o f  the annual report required by 30E Order 5484, 

results  o f  the evaluation o f  groundwater surface elevations 

This 

\ c. 

response to that under 9265 93(f) and a description o f  the 

f t  

eva 

e grou 

uatton, 

dwa t e r  

where appl  icab 

s mon tored to  

e 

sa ti sf: th reqi rements of 

§265.93(0)(4),  the Rocky Flats Plant wil l  

1. Keep records of the analyses and evaluations specified i n  the 

p l a n ,  which s a t i s f i e s  the requirements o f  9265 93(0)*3) 

2. Annually, Rockwell International will submit t o  the DOE a report 

containing the results  o f  the groundwater qual i ty assessment program 

which includesI b u t  i s  not limited t o ,  the calculated (or measured) 



rate of migration of nazardous uaste 0 1  hazardous waste 

constituents in the groundwater during  the reporting period 

T h i s  report will be submitted a s  p a r t  of the annual  report 

required under DOE Order 5454 


